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3 ] 

im^m 4 ] 

HrffB*®^«x^-eii. H5iBs:js^i*i^ 2 5 0 x:~ 6 0 ovi.zijm-t^ tti^iz^ mis 

t-t^mimi tfzit2izum.(7ymmmmm<om.'m^w:ffmo 
imMm 5 ] 

fjfB*®^Rx^iT-(±. friEMf&^i*!^ 2 5 0 r - 6 0 0 ricins^t-f^ 1 1 1 mm 
KiZ^m.i^iz:icmRvmm^:mmir^zti,zi^. ■mmmmmmm<D^mi:^n-r;h. zt 

m-^m 6 1 

t)> ■mBmmmmmon'm'k^n-t^. zt^s^WLt-t^m^mitfzii2i,zmm<7>mm 

8 ] 

im-^-m 9 ] 

mw^m^^Lx mmmmm ^ntzmm^ mm<7)i^mx'mHSL-t ^zti,zx*)mj^^*i 
fzmmmmm(omm^^n-t^mmmmm<D^'m^nmmx^^x. 

m^BLj^^m.\Hi,zmim^:^:^imi^-r:hmitm^-ff::^mm^Uii. 
j^^M\Hi,zmitm^:»'^imm-t^ -t ^ izmmmitm^^ff-T.mm^^^mm't^mm^mt 

im^m 1 0 ] 

im^M 1 1 1 
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Itt*]^ 1 3 ] 

wmwmzm^^^m^-^ i> i n \.zmum^mmM^^^mmir:hmn^^t. 

o 

[m^M 1 5 1 
m^m 1 6 ] 
im^m 1 7 1 
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[0 0 0 1 ] 
[0 0 0 21 

m<DUn:^-h^j:^m^m^:^\f>::'-T-^ >VLxm-^m (SOD (Spin On Dielectric 
10 0 0 3] 

tfz. LSI (D^mmmt ■ ^mmzw^^. mmmmmizn^ immm<7)imz^ m^i£ 

, ^^-V-7:^i^tm^fl^^mmm^mm-r^±X"£'^W^j:CVD (Chemical Vapor Depos 
ition) Jii<7)i:^>&, mmy^&mm(0±UK}&m■^i^^mt<D^m1^i:m■t^ Z tt^^sbh 

, ^Sf^^^if1475^#<bn^?v»^|F'g-35s*,<?,36>fbT*>So ClOJ; d ^j^-g-, CMP (Chemical 

Mechanical Polishing) x^i^^'T^ mmmmmt^<r>±mz^m^ti^m:t<r>i^mii^ 

[0 0 0 4] 

^\^±^^hztm^m^ivx\.^:h m^it. ^ff^:P:m. i #bb) „ 
[#tt=3tm 1 1 #r»a^8 -78521 -^^m 

mmTt>m^ Lx^t-r^ mm] 

[0 0 0 5] 
[0 0 0 6] 

[0 0 0 7] 

mtiU^m^ Lxm-^m:^^mjtiL^titzmm'^m^<^umxmfk'r ^ znzx oM^n 
fzmm^mm<7^^'m^^K-r^mmmmm:<7)mM^nii-mx^-ox. 
mmmm^m^w^m^ixfzms.i:u^-t^KJBmi^^m^<Di&mzmm'f-^ tttiz 

o 

[0 0 0 8] 

^(r>mmzxixi£^ mnzj^nsi.^itifzmmmmmi)^mmn:ff:^ttnm^mzx 
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[0 0 0 91 
[0 0 1 01 

Huf5^M5fcKX^t:-{i. BtrffiJS:iS^I*I ^ 2 5 Ot:- 6 0 0 t:(C]!3ni!ti--l> t ^> (c, -^IB 
[0 0 1 11 

H(rffiMa:«xgT'{±, HffieRf&^i*!^ 2 5 o r - e o 0 t:tcini^-t-^ t h ^ ^la 

o 

[0 0 121 
[0 0 131 

[0 0 141 

t > 

[0 0 151 

-<7)Micj:tL(f. m^\,z'f^i>i^^iifzmmmmmiimim'&if:^\zi,y)^-m^n^n. 
mmmmm.<Dm'mmmw'^fi^ht^\.z^ mmm^\p\±-t^o ttz. mmmmmomm 

[0 0 161 

mmimm'^tLxit. m^i^. -^^/y. im%. nm. imiktmrn-h^h^o 

[0 0 171 

ieyf^#S{±. mtzwjiE.'m.n-^ 2 5 o*c~6 0 ^x,\zimk-th^^\zm%^M^^ 
^^wm-th}L}iii,\z^ mzm^^mmz^vy ^^^^^ ^ n \^mwmt'^'^iT7.^m^ 

[0 0 181 

mmmm^^it. mx.it. mmKBm.\*^^2 5 or- e 0 oviziinm-t^ x 9 izmm 
mm^^^mmir^ 1 1 ^> tc, mmKj^^M\Hi,zmi7i^mi^v'mmt:^^-r:h x ^ izmmm. 
itm^ify^ ^^^^ ^Mim-r^o 

[0 0 191 

^<o^m(7>m3<om^iz-^-^>:hmmmmm<om'm^nmmt. 
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#1^2 0 0 4- 1 1 2 7 6 1 ^-'>': 2 

mm mmtrnzmm ^ mm-r ^ m^mmM^m. t . 

10 0 2 0] 
10 0 2 1] 

V i^^^'^y^^t^m^m-A^hm^^*ifzimmm<Dmmmmm-o^:b:iti!)mt tv^o 

10 0 2 2] 
10 0 2 3] 

mm^mm'r^fztb(DmiB.(Dmm] 

[0 0 2 4] 

mnmmm^zxy)mmmmm(^^m^^mi-^m^ti)^^:hf)'. mixn. mitmn 
if^^izj: ^mmmmm<Dmm^^K't^m^i.zm^^hti^mMmmm^7riLx^^^^o t-r 

[0 0 2 5] 

HI 1 (c^i- J; 9 ti. ^MiS^g 1 {±, M^-^wmuui^izmf hi^fzmvin^(r>KJ:t'^ 
m2^mx.x\^^:ho KBm2li. 1*11=3 1*11=3 ^ffi^ 1 1 ^>H|*il=3 t-~M(Dmm'^ 

m-t ^ X Kfi>jSL^iifzm^^(7)nm 4 t:*-f>«^$n/^-mi=«5t^:#i--g>o i^wss. 

WlF4(i. jtit#5N-> m^l:£. ^^KX^miSL^nxy^^^o 
[0 0 2 6] 

^14 oT:^tc{±, nmzwm^fifz:^7^>u^m (sus) TS^ib'fe^v^.i^-ji. ks 

l=3li, -rci^.i^-;!/ K5 0|^M:*^ib5^aii-^ ^: t ^>tc. K 5 i:— ti 

[0 0 2 7] 

^^ - ;u K 5 OT:^ffi!J;6«Mm $ ^^>2> o 
[0 0 2 8] 

mm^mm. m^i£. ^m'Mmmi:m-r^^°')i^^^'^>^'^^j:^mmm<^i^i.zj& 
m'mm<7)^mmi)*Mm^ttfz^mi^^j:./^io i!>m^if^i,zm^<^mmi:i3\.-x 
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[0 0 2 91 
[0 0 3 01 

vr-.i.-;!. V5(7)mmi.zii, Km-^2\^i,z-mim'&if:^^mx'r^mim^:^'y^mxm 

mfkrStt:^'X#X«l 3{±. [*Ilf3l*I^ffitrJ:^{Ciei$$ttTV>^o HI 1 ^c^i- 

J: ^ t^. m^fcfStt^-x^X^l 3{±. 5t#';>i^6J:f)T:^ (l*It=3cOT:^) (7)v^;J.- 
;i'K50ffiiJMt::}fii$;lxTv^^„ ^-fbrStt^^/'x^A^P 1 3{i. l2I^L^v^-TX:7n-3 > 

:^;^i:LTi±> m^i^. tvy^ tK^^. 7K*S.r>*m^75*^^o mfb^SI^T^XT&^TK 
10 0 3 1] 

ci^T". m^m^mM-t^^Ltizx nmm^mm<7)m.^mi^nir;hm^^zm^^hi^^m 

[0 0 3 21 

-?-L-C. rt«3T-%^Lfc#:^-;^^;0^~|*I«3 i:^W4 t<7)FBl02^^^®o-Cgf^P 1 
4tc#^$^^o St^:, •^•=^'^->'^K5 0^l!IM0#^^Pl 4<^T:^tc{±. /n-- v-'j^f X t L 

[0 0 3 31 

m%u 1 4 iiw^tf 1 ^if^mzmm.'^^x^^:^^ e -eojictL-fgu^i^?, 

K/£«=2i*ioffi:tr^^^<7)/±:^,icfijfp-t-^„ ^^^H^yi 8{±. 6=S:^lt 

[0 0 3 41 
[0 0 3 51 

[0 0 3 61 

i 9 imm^ixtzmMmmm i t:my''timmi^m<omm^nifmiz^y^^xm.m'r^o t 
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[0 0 3 7] 

. RS^2rt«r. ^m-t^m.im'\SE.if7.(r>m.m\,z]iB\:,tiik^ii:u.m\ziim-tho 

[0 0 3 8] 
[0 0 3 91 

^r^«tmt±. -BFUx-t^. Bg^^^t-r-S*"'; ->^:^^•9->:^^tf^*^g^xe;^3- 
#2f^$.>jc/xi oic?l^^$tiSo ^mtfife^^ Wi- i/ n i^-^j- > Sr-g-tf M^r^ t Lr 

iifzm^W^B:tLXli^ *°-7;^-^^;Pv;i^-feX^^i|r-^f > ('"K-^^^-MS Q : Po 
rous-Methyl Silsesquioxane) 75«^ J5 > § Wi^#tl^lC{±, Mx-tdT, 2 0 n mJiJ.TO:S>4<> 

[0 0 4 0 J 

X «^1^^Bt^W^i-^.i?-7X-MS QO (S i - CHs ) <D—Ui)^ (S i - CO 

). (Si-coH). (si-0), is \-o-R) m<r>m'\SLWL^\zm.^^nfztii!bh 

[0 0 4 1] 

i<^nmz%knhKtzmmLtj:\.^m^m'7>-/i}^hm^m-h''^m^^:^^^i Q<r>mm^m 

[0 0 4 2] 

^•^T. RJSl=2i*io:^';^?rSf^l=l 6 tcM-f^o K)Sc,m2n<n>mti^'^mzm 
[0 0 4 3] 

j^^Ktz^mi^"^:^^^! m'^(r)U.mzi3m,^ixfzmi^m.mui (;S:)Si=2) m-u 
Tt^^jcov^T. mmm^^(7)^mi&wmmj^^-^)i^^-izm-r^wm^n':^fzo 

[0 0 4 4] 

«r^To7to mMnrnt. mmmmm±izmi^^mTL. :i(Dmi$.(D^ m) tmmmmm 
mmt(7>mmni:m^t^ifmx^^^o m2 (a) izf^7Ki,zx:b^mntmmmmm:<Dm 
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[0 0 4 5] 

m ?MmBm<7y^'m^ ^- ^l^ ^- fi , Owens-Wendt (T?:^?* trj; ^ Mi^WM i ft 

[0 0 4 6] 

< ^;Sfci6T'*-5>o ^f^, mmmmm±l,Zy^-V-7 7.^t:mm:LXCMP (Chemical Mec 

hanical Polishing) -T^xf^rffv^ ^mm^i^)m±Lm< ^mmmBm(r>mm^^ 

^*-=£:*i67tt C^. ^M^^-^^V^'-^^i^S OmN/mJil.±-e*;|,^t;<>^'*Ti L<. 100 
ml^Xm&.±X$>^Zt:fy^^(biZt^tL\^>ZtmtmX'^fZo ClOTt*, ^FbIWMco^ 

^tc{±> *ft7K.lcj:^^)ij!liA75«4 0° JiilTi:^;S J;TlcefcK-t-Swt;6^0i L<. 2 0" i-lk 
[0 0 4 7] 

mm^nomizmm-t^o 

[0 0 4 8] 

133Pa (ITorr) . :tV>4«:2 5 g/Nm^ t LT. R^dW 2 |*IO?aj^=Sr 2 0 

or (ib^^j2) . 25ot: mmmi) > 30 or (»#ij2) ^zmML. 
y\zx hmnmm.^(r>mM^% tzm^^^m mmmm<7)mmz x ^ m^n l tz 
o m3 (a) i^^v>Uct^^K«Mc^Ma:Ko^#^^L. HIS (b) izmm^m 
Ltzmmmmm(Dm,:i^i,zx^mmf^i^-to ttz^ 9:m^MLtzmmmmm±i.zy^- v-r 

rOJ . MiiJ;6m7)^'^^L^«te^^L^v^J#^^ rxj ) ^113 (a) iZTjk-To ^ 

hiiz^ mm^ML^j:\^^m^ atmmi) i'Z-:>\.^xi>mmmmm:<Df^7Kiizx^i^mnwc 

[0 0 4 9] 

113 tc^-fcfc ^ IC, KlZ>m2^<DUm:fy'2 5 OX:i^l±(Dm^ (^»J 1) l^li. ^^i^ 
,mM<7)^7Kt::J:^^Mft;5«4 0" JilTtc^^i?: CMPt^x h <D^^i, B,i^x-^->fzo mz 

. E(&«2i^o®s7&f3 0 o°c<7)iir^ mmm2) kzii^ mmmmm<D^^7i^i<zx^mmn 
mm^m±-r ^:it ^mmx ^ tzo 

[0 0 5 01 

-lo. ss«2rtos^7&J2 0 ov<Dm^ iitw^m2) iziu mm^mm(D^7i^[zx^ 

««4^75UO" y>Ttc^r^-r. CMPf-X hO^^^?^j£i-^^Ot?{±35j7&-o/j:o CtUi 
^ R^&«=2|*|<7>SiF755fg:V^7t*i). K!B'S2\^l<Z^^^^f^tV'>ii^^Wn^t^j:^mmm 

m^^t<DKJB^zis\.^x-\'^^zmm\:^n-r. «r^^»M^Mi-^*°-vx-Ms qo- 
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10 0 5 1 1 

;5^?>s R)S^2I*IOSJS{i6 0 OrmTT-^-S^iiT&^fiFS L<. 4 0 0 •CmTT-2b-i> ^ i: 
[0 0 5 2] 

:fV>{ci;|,g^^6^j^o^lBS:Ktcj3tt^Rl£«2l*iojEtl{±> 0. 3Pa (O 0 
OSTorr) - lOlkPa (#EE) t?*^ C: t^i^if t L < . 0. 3Pa (0. 003 
To-rr)~-6. 65kPa ( 5 0 T o r r ) "C^j-g) C i: 75-*$ ^ Lv^o 
1<7)*/M±:^7&^0. 3PaS«-t:-*i9. :t V>l4i^ffi:^iffl-e}±^?g LT^9> < mSic^ 

SOOro^^, •^Vy(Omittii-^^\Z^nirh\,Z\,t^ 6. 6 5kPa (50Torr 
[0 0 5 3] 

Lv^o *°-^;^-MSQ^ffiv.^T'/N-^>^iH:ft{w;fett^-jfefi«J'&M«0^fi!c:igLa^M{i3 0 

(r>m.'m^^\,ziin^irv>mt. 2 o o g/Nm^ mrx-^-sci^i^ei^itf^ l<, loo^ 

[0 0 5 41 

«JT'{±. R^D«2|*IOffitJ^#EE^: LT, 2 |*|C7)zajS^^ 5 0 O'C. m<b®tt7!f 

3;i-«b07icS^#^&^^^=^3 0^lc^5^L7t;^^ (*»J 3 ) jRlir>«2rt 

ora«^4 0 o-c. mim'^if^mxmizf>-h<o^m%^mn^^i b6^\>zw^vtzm 
^ {im.mz) tuov^T. yKm%^zi:^mmm.%%m(r>^m^'R^'i7\^^. mmmmm<n>m 
ii^^zx:hmmn^m'm.Ltzo u) kzim%^z^^mmmmm<7ym.m^^<n0kW'^m 
L> 114 (b) ^z^m^n.\.fzmwimm.m.<nm.ii^\,zx.^mmn'k7^-ro 

[0 0 5 5] 

llI4tc^-t-J:^ti. SS«2|*)<7)ffijPg;6^'5 0 O-C^ mfb«14:?r;^^x« 1 3 OtK^ 
[0 0 5 6] 

^fz^ -R^D«2i*io©«75M 0 or. ^^i:?si4>?rx29x^ 1 3i!}-(:>(r>im%mmmi}'^ 
1 5:s-<7)^§^ (j:b^^3) tc{±. mmm.mm<Dm.-^\zx^^mm^A Q° ixT\zti:ht£^^^ 

mwm<DmM^^Xi,t. M^eW2|*|<D©JK=Sr5 0 orftSitri^^^Jr^-gj.^^O?^^ - t 
[0 0 5 7] 

3^^?J-e{±. S^i:.W2rtOfftl=Srl3 3Pa (ITorr) t LT. 2 |*|cOzajS> 

fb^-tir^t^^ (*Mfii4-'^jfei5!ii 0) {cov^r. 7m-BLTfmmKx^m^m.mm.<DmM 
'&.'^7.mx'^i3i}-hm.miii\^mt^^^L. Ki:E^m2nxwi'kLtzo (a) ictk* 

ffiiE# 2004-3040647 



2004-112761 



^-v': 8/ 



[0 0 5 81 

IMS U^i-J: ^ ti. KBm2\H<r)M.m^3 6 O'C-4 0 Or. mim^-^' ^M-X^ 1 3 
[0 0 5 91 

eOOrmr. ^f^jlcSF^ L< 2 5 0t:~4 0 ort^r-So 
[0 0 6 01 

7K^S.tm^tCJ:S®Kj^^MO^Mi3fc®tci3lt^R/Sl=2l*l<7)EE:t»(i. 0. 3Pa ( 
0. OOSTorr) - lOlkPa (^JE) X'i^^ ^Ihiimt'L < . 0. 3 Pa (0. 
003Torr)~0. 3kPa (3Torr) X^h^ ^hii^^ hiz^^ Lv^o ^MMM 

e 1 <DWA^m}ti^ 0 . 3 p a mmx^ ^ , >icms.?m^^^s<7)mfk:^j {±o. skPa^o 

[0 0 6 1] 

c: t * L < 3 0 ^\Xrx$>h ^ 1 75?$ e> ^ L < . 10 53^iiilTT-^ ^ t ii^M ^ 

3 0^-6 045-T'*»9. *l^<7)^M14=Sr#itL7t^)<7>r'**o 7K^O?l^J:k(±. 0 

. 0 0 1%~9 9%-e^-&Ci:75?Sft L<, 5 %- 6 6 %-C-*>:S CI i:75«$ ib tc^fft Lv^o 

75^' pitl tw ^ iC) -e$) -2) o 
[0 0 6 2] 

(Mm^zx^hmmn&mmo^m^n) 

o^s^t tr. ^si=2i*i(7)iajt^3 0 or (ttmm4) , 4 o or (jt^M5) .500 
"c mmmi d ^ s-c/. e 0 o°c mmmi 2) i^is^l. m«icj:^^Ki^#iii(7)^ 

lS?fcS^trofc^^<^Ji^jKl^Mo|iE7KtcJ:^^M^^Sfl5eL7to HI 6 (a) izm^izX 

^mmmmm(D^m^M<r>^WimL. me (b) izmM^wtfzmmmmm<^m.7i(.Kx 

[0 0 6 31 

HI 6 \Z^-tX n ti. SlS^ 2 I*IOiajS7ft* 5 0 0 rjjil±0^# (^iS^J 11. 12) \Z\,t 

^t^x,hfi:ho -13. >S:t&^2|^<7)iajPg75S4 0 OTCmTOtt^ (Jt^15lj4. 5) tcti, 

«r 5 0 0 "C#® t X'±# $ S iK'MtJs^ -2, CI imMr^ # 7t o 
[0 0 6 41 

:$:«?fl-c{±. mmmm.m^<om^mMmnm^±%m^m%^. mm. (i^2 5*0 t-t?i 0 

# (*i(B^Jl 3) . 3 Ot> {^mmi 4) ic^^L. ^«l3J:^©r^^Wo« 

m^9.^'i7'otzm^<r>mfMmm<Dmii^\,zii^^m^^mmLfzo mi (a) (i^^i.^a- 

i-Sera^^Mo^M^O^^^^L, 117 (b) lc^MefcKL7t:Sr^^«0^7Ktc 
[0 0 6 51 
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m 7 ic/Fi- x^iz. mnm.mmmm no mx± ni- ^ t mmm 13, 1 4 > j: 

[0 0 6 6] 

«i3*5tt^R)S^2i*i<7)zajS{i. eoorjiiTs ^Jbtcftfi L< (±4 0 OX:i^lTT'^;g>o 
TO<7)i@am:t). =fc^^F^^*iMO^Mefc«tci3tt^R^&l=2|*lOI±tj{i, 0 

. 3Pa (0. 003Torr) - lOlkPa (#JE) "e^-i* ^ i: tv^o 
[0 0 6 7] 

tb. mm^mLfzmmmmm(omm.m^m\MLtzo msiz^ mmmiKx^mrn^nLtz 
Lf^M*^:7rci-o mstiTTci-j: 9 tc, mmmnzx^mm^s.^^f'=>xi>^ mmmmm<r> 

m^mmLfzt^^, mmmmm<Dmmi.z^ p«m^*D^j;^^^a{±i^^tTv^)&;5>o 
/Co z.<Dfzi(>^ ^^momm^Kii.. mw^<Di^^t^m±^^tti>i,z, wm'&i:m±^ 
-s. i t:*sT-i i t-^mm-x^^ fzo 

[0 0 6 8] 
[0 0 6 9] 

> ^^mi>zMm'^m£m<7^mm(7)mwAz^\^^xmm-t 

[0 0 7 0] 

{±^<. ^m<7)mmmmmizmm-t^:it-fymmx^:ho titiL. ^mmm<omm^mm 
±U'<z^j^^fi^mt<Dmm^^iX'A^§t^L^-t\^^:it^^h, :^^m<Dmmmm. 

:7 X - M s Q $ ^) T* ii ^ < , ^m.<r>i&mm^(om m^mB^ izmm-t^ztn)^ 
[0 0 7 1 J 

rt-c^##:•>a^^^l oizmifim^fmL. m'mLfzm^m^m^-t^^ti<zj:i)Mj^^ 
ffiv»T, m-^m(Dm^immL/zmzmmLx-^mm.i:nm-t^ - 1 ^^ti-c^b-So 

[0 0 7 2] 

^mmmmxi^i. ^'(y^vS:mMmmmi.z^^^x. >R)£i=2 75J|*it=3 h^ip4 t^i)^^,^ 
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[0 0 7 31 

^r5fcKi-^*i-'^icfflv^ibn^sfc^3i^g^^t-cv^-z>o 119 tc^-tj; ^ ic, m^mmms 

i In] ii" ^Zt § * o 
[0 0 7 4] 

[0 0 7 5] 

[mil ^^m(r>^m(r>w-m(Dmisimmw:^^-tmx^^o 
[112] (a) {±. ^:i^iiZx^mmntmmmmm(Dmm^^-')v^~t<Dm%^7^^ 
ir'7-7xih^. (b) {±. mf^\zx-hwk'hhm^m.mm<r>^m:^^-^i^^-^(nm.'^ 

[II!3l (a) {i. ^v*>tcJ:^^K^|t)^coMd:Ko^#=^^i-I2IT**>). (b 

[1141 (a) {±. im:%\zx:^mnmm^(r>mM'^'R(ryM^^7f^^mxih^ . (b 

[115] (a) fi. 7fc*:!5.«*tcj;;g,«p^imitM<;)^Ma:Ko^#=^^-t-|ir-* f) 
. (b) {±, ^Ma:«L/^;ir^a#Mo^:!Rlcj:^^ft*:ft^^i-^7-7T"*^o 
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